INTRODUCTION
Forests are the largest deposit of terrestrial biodiversity in the world. In particular in Morocco forests represent 9 million ha which is used by a population [1] . They play a vital role in mitigating global climate change and contribute to soil conservation and many fragile ecosystems. In addition, forests contribute significantly to food security.
The degradation of rangelands has been accentuated over the years leading to a loss of biomass and to the alteration of the biodiversity of plant species. Overgrazing and climate change, including the high frequency of drought years, are among the factors responsible for the low productivity and regenerative capacity of the canopy. The department of Forestry said that the pastoral charge exceeds 3 to 4 times the optimal load [1] . And this estimated shortfall of more than 30% explains the sharp deterioration of forestry capital. This situation requires the establishment of a reconciling alternative between forage requirements and the rehabilitation of degraded lands. The main objective of this work is to propose a management model using a sustainable biological approach such as the use of droughtadapted leguminous shrubs and low soil fertility.
Leguminous shrubs like Bituminaria bituminosa are important in Morocco; they can make a major contribution to restoring and improving soil fertility and in combating erosion and desertification as well as providing forage for animals. Bituminaria bituminosa especially is widely distributed in the Mediterranean Basin and Macaronesia islands. From the microbiological side, it was reported that dual inoculation with Rhizobium and Mycorrhizal fungi in the nursery contribute in producing high quality seedling of this shrub, which can facilitate their establishment when transplanted in the field [2] .
Many studies conducted on the germination process and rate of this plant showed a large variability. The heat and smoke significantly stimulate the rate and the level of the germination.The modification of germination behavior is greatest in the species that normally have an intermediate or high natural germination level [3] - [5] .
Dry period has extended in recent years especially in summer, it is necessary to keep forage plants such as Bituminaria bituminosa which is one of the rare plant species which can stay green in summer; this can constitute a very good alternative as forage plant in the semi-arid and arid zones table I.
The perennial plant Bituminaria bituminosa offers very nutritious feed to animals with its fruits and seeds as well [7] . And also it supplies nitrogen to the soil and protects the soil against erosion and therefore, it significantly enhances the productivity of soil [8] .The mean organic matter of B.bituminosa was 910, its neutral detergent fiber was 424 and protein content was 184 (g kg−1 dry matter (DM) table II. However, B.bituminosa had only traces of tannin content (g catequins kg−1 DM).The mean ruminal organic matter degradability was 57.5%, protein degradability was 72.2% and in vitro organic matter digestibility was 64.6% [6] . Its mean calcium content (kg−1 DM) was moderate for B. bituminosa (range 10.4-14.3g). Mean phosphorus content of B. bituminosa was 1.5-2.8 g kg−1 DM [6] . Therefore, the net energy content of B. bituminosa was estimated to be 5.6 MJ kg−1 DM, with significant differences among species and seasons. B.bituminosa is endemic forages shrub from Canary Islands [9] . Although this species has been widely used in ruminant feed, scarce research has been carried out to determine its nutritive value [10] , [11] . Table III .Thus, the objective of this study is to evaluate in the first step, the DM production of this leguminous shrub and therefore the consequences on the soil fertility and the rehabilitation of degraded lands. 
MATERIAL AND METHODS

Plant Material
Bituminaria bituminosa is specie from the Leguminosae family which includes over 120 subspecies. It is a perennial and self-pollinating subspecies [12] and is widely distributed in the Mediterranean region [13] , [14] .This plant can grow in acidic soils with high ground water level [15] . The analysis of morphological traits separated B. bituminosa into six groups, crassiuscula, albomarginata, Tenerife, Mijas, Perdiz, and Alberquilla [6] .This legume shrub is characterized by an average height ranged from 58 to 124 cm. It's flowering period, was varied between of locations, 94 and 128 days. It was observed that all leaves were still green even at the stage of seed maturation. The average leaf numbers of plant taken at flowering stage showed a large variation between 50 and 596 [6] . 
Isolation of Strain from Root Nodules
A root nodule was crashed in 90 ml of sterile distilled water. 2 ml of the soil sample suspension was spread on Yeast Mannitol Agar (YMA) plates and incubated at 28 °C. The colonies isolate typical of rhizobia were subjected to the Gram staining. Purity of the cultures was ensured by repeatedly streaking the bacteria on YMA and verifying a single type of colony morphology.
Inoculation Preparation
After their purification, the isolates were grown, separately, for 72 h in Yeast Mannitol Broth (YMB) at 28°C on a rotary shaker at 200 rpm. Growth was monitored by optical density measurement of the cell suspension at 600nm. Cell densities were related to viable cell numbers measured as cfu.ml-1 by standard plate count and the number of bacterial cells was adjusted to109cfu.ml-1.
Plant Nodulation Test
All isolates were tested for nodulation of B. bituminosa in plastic bags carried out in a greenhouse at the Faculty of Science, of Moulay Ismail University. Seeds were hand-sorted for size uniformity and freedom from damage, surface-disinfected by soaking in 1 ‰ mercuric chloride for 3 min followed by rinsing four times with sterile distilled water for 3, 5, 10 and 15 min. Surface-disinfected seeds were placed on water agar plates and incubated at 28°C for 7 days to ensure their pre-germination. The experiment was conducted in plastic bags filled with 500g of sterilized peat. Treatments were arranged in a randomized complete block with three replicate for each strain inoculated. The plants were watered twice a week. The treatments were maintained in a greenhouse under natural lighting and day/night temperatures of 25°C /12,3°C. Ten days after planting, we had applying the inoculations. Each inoculum was applied at the bottom of the shoot at the rate of 15ml (109cfu.ml-1) three times in order to enhance the infection chance.
Description of Sites
In order to carry out this study, three experimental sites were installed in the Central Middle Atlas, and more precisely in rangelands characterized by pastoral pressure that differs from one to another in the province of Ifrane. These sites were chosen differently in terms of climate and ecology. Some characteristics of the studied sites are illustrated in Table IV . 
Methodological Approach
The field experiment was installed after a production of Bituminaria bituminosa plants in the greenhouse of the Faculty of Sciences of Meknes. The area and number of plants planted in the three sites (1, 2 and 3) studied is respectively 300 m2, 50 plants; 600 m2, 40 plants; 240 m2, 30 plants.
Biomass assessment method Estimating biomass is an arduous process and often faced with difficulties in terms of the mass of labor required to establish individual biomass. To avoid the total cut of individuals, we chose the standard branch method [16] which consists in evaluating the total dry weight of Bituminaria bituminosa from the dry weight multiplication an average branch selected at each plant and the total number of branches at each plant.
The branch taken from each plant was freshly weighed and then dried in an oven at 60°C for 48 hours to calculate the dry weight.
In order to follow the development of Bituminaria bituminosa in the field, we calculated the phytovolume of each plant according to the following formula: To establish links between soil characteristics and Bituminaria bituminosa biomass production in the study sites, 200 g of soil samples were taken at each site from the soil organic layer (depth <30 cm). Samples were analysed for pH, organic matter content and phosphorus (P2O5). These analyzes were carried out at the National Institute of Agricultural Research (INRA) in Rabat-Morocco.
RESULTS AND DISCUSSION
Table5. Soil Analyses
Site n° pH 7,6
Organic Matter (%) The soil analyzes in the sites studied show that site 01 is very rich in organic matter compared to other sites; in fact, this value exceeds those of other soils by 75%, which has contributed to the importance of growth and development of plant biomass in this site.
Dry Matter
The determination of the dry biomass of Bituminaria bituminosa at the three sites shows that fodder production is estimated respectively at 511 kg MS / ha, 14.25 kg DM / ha and 23.64 kg DM / ha at sites 1, 2 and 4. 3. Fig. 2 .This value seems very considerable in the first site and this can be explained by the favorable climatic conditions in this zone, as well as a better fertility of the soil in this site expressed by a very important organic matter content, added to a very high assimilable phosphorus concentration, improving the nutrition and growth of B. bituminosa plants. 
Phytovolume
Consists of the evaluation-of-the-aerial-phytomass-and-the-productivity of B.bituminosa.
Fig3. Phytovolume in m3
The results showed. Fig. 3 a significant increase in the phytovolume from the transplantation time to the fourth month growth in the field., in fact, the increase of the phytovolume is 196%, 20% respectively in the site 1 and the site 2 and 3. These results affirm those of the dry biomass found previously.
CONCLUSION
The use of multipurpose shrubs like Bituminaria combined with the microbial biotechnology can contribute significantly to resolve the problem of deforestation, land degradation and the heavy animal pressure on the forest by the overgrazing in particular.
The quantity and the quality of this shrub as a forage legume can also constitute an adapatative measure againt climate change by enhancing the carbon sequestration.
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